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,(P*io myp :in) pno Jinbs i»a Ji>N*on n N>n nmypn nNion 
ooiuo o>vio>v pm jiiNnoa .nan >V mis .naiopn ,n>ovP 
njwNin nonnn ao>n piann ,oi> ovn »nai noPmaon >oinna 


(5> njo*mjn 

-- N>n nonon ojaa *iiNn jin nnnnon nNnon 

^ . (nnivwnaiyp/naiap) 
. (n*iiyp/n*iiop/jiniv>»)-N>n noiaon *jmav nNion 


n\ 



M/ 


none oja 



noiaon *pna nNio :30 am 


nN*io o>j>pjio nms^ aapnon aaan jin q»ni*i i>n lav aina nvaa 
:naa pna> naisnv na ,jini- .(naiyp/nai»p/nmv>o)_ 


<3> 


.tyio *nya 



I 


nan yiaisv jiinio p ,ara>n *>nm mnun ,mniv>>a N^n niNaon .2 
:ova niNapj n!?N niNao .n! 7Q Nt? nmat anao nanniv nnna 

."innna nwin" 

naava masa avaN ,nNaoa nvovon .nnrtan nniatn nan jin 

:ooaiN ova nanno 
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. 2 . 


ok .naiop jivmD mn'io oPapo man t>v >ooan m dk o’aso ok 

( t> 

_jinm nK*io iPapno “man *?v ois’nn ns dk o>aso 

.(n*iiyp/n*iiop) 




.mivp nK*io .a 
na>an t>v on>nn *tsn 
.anno aoina nano 



.nnop nK*io .k 
na»an Pv >ooan *rsn 
.anno aoina nano 

mnm niKao :3i avs 


moon ftjao .3 



= A 
= BB' 
= C 
= AC 
= R 


wnm niKao 'jv njaoa omvpn o>mo> onvio :32 am 


vo v'j nPa>n ,n>aiat nnvyn n>ana nan 'jv noo ooaioo 32 ama 

Q> 

.(naiop/n>aiv>o) 


ik mvp HKIOD 


niK3 10100 ,nKaoa vovon p)>nn npto ooov “man vaao 
.nKaon npaip ova nKapil nKaon taao K>n A nmpm .(C/A) 

ovb nvoni ,*inan [(oma/aoip)__ oa Kinv)] AC av>n 

.nKaon !?v >VKa >oaiK an Kapi ,oon>an 
nnno .”ann” an>pa ik ”>oaiKn inn" ntn avP Kiapt> ouno 
nanm ooov anan 01 m nvyoP Kinv ,R ”oip>y onv v> nnna 

q .nKaon 

bv oip>vn (>aji>o/>oina/>nop)_on AC-i ,BC onv>n 

Q .nnnan nKaon 

_ 'j'o <)p>na vovo yasa pioon oipyn ipn 


) 7 v n>anan na>an o»oaa vovon ppn (Pyon/p) 7 on/yia>nn) 

.nKaon 
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hfi 

flN-lon nna>» ova NnpJ (BB’/AC) 


<D 

nr PAyo id ip 
.«>nnan 


tm*n ,nr nyon .>on> 
nna>on ym noiyb 


piN 3 mniov p wnmn mmon nmo 

(?> 

(bm/pp) - ,r ptw oip>yn 


.(BB'/BC) 


nbv oip>yn oinn ,nm> nmov nnnnn nmonw m 
- nmo 'jv nnm ronpno nmui .(pp/yrA) 

. (nmop/nn w’o/nmyp) 


vi)o>\y nvyj nr mm ?nP ow .ooinjn o>nmon im 33 mm own .4 

.32 mm nvKo now iwjmo 



nmyp nmo nano :33 m>y 


(9 


:o\yn KnpjTT' moon 

GP 

Jinnpi c n*np)n 


. :ovn Nnp) nmc nv>n 

HP 

_ :ova nnpi MC yopn 


ipio pmi ipio .5 

mnyon nnu nono 



nmyp nmoo .nrnon nm mmnpo nw onp mrnn :34 m>* 

'yy oono .34 mm -iKinon mo novo by nmypn nmon nx nyn 
ft n)m moon jik nsn .TT- nroon dk nnyn .nnnon nmy dh mon 
mun jin non . nnnon bw >oawn nm noi *pNn .(36 noy) *jjn 
ooip my> ooonnno nyon mnnv N*n .nnun jin pbnn .omnn nm 
hk vmn mon by oono .nnnon no wawn nm o>b>npo onmo 
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*iiKn >np dk iikivv (oni-Qnon/oVvDpnn)-ompn 

.riKioP niy’Aon 

*jtt nmiy py id miypn nKiono nntnio *iiKn >np >d ,dD tvv 

.nnK mipi 

mvAan rmpj t\h poi nKiono nntnion o>npn tin 35 *n>yD 00*10 
nKDon Do tpion ,-ny>pD ih *rpion rmpi riK-ipj w nmpj .pDo 



.miypn 


8 a»ik >io?jdo miyp nKDO >jihj 010*10 :35 ivs 


S 



nK*inn *vyD niDnpo d»j*ip 
* rpion nmpj *p*T rmrin miypn 


h 


f —• 


a 3 


f *rpio pnm F tpio :36 *n>y 

»tpi)o” noi*vao /’Focus” nDon ivy!?) F jiihd jooioo *Tpion rmpj .6 
pnn» :ood K*ipj nKDon *rip*Tip i>di F i>d pnnn .(jvDajkd 
* rpion pnn dk tnn .f hikd pio> *rpion pnn .nxmon Do ”*rpi»n 

,q»o_:>io>jd noonon nD miypn nmon Do 

.R miypn nK*ion ov*n Do uvynoD iD*tiad nno f *Tpion pnn 



& 

,o»o_Kin nvnnon nno nK*i»n ov*no pno 

nn»pno ,nnK n*tipj *t*i*t nnnn niDnpo o»npo njinnn *nD o>o 
> oaiKn *vyn ya no *inv nipnno p’Ko o>>np may p*i ni© an»pa 
nKtn niiDJin jik jiin>>pno imiypn niKnon :nnnK o>Don .>oK*in 
nnsvo niDyn nvnD nin»n ,nK*ion *vyD niDnpon o»j*ipn Dd *nny 
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.(37 1V2) p!?\y oip>yn oim!i ji>on> pp 
D»o*ip ,nK*ion mnia nama pp nmypn nN*ion njia>o iwkd 
.F *tpion t?N nnitnri miypn nNion vx'y niPapo 



.nK-ion oi>*no ranna pp nmypn nNion njia>o ivkd :37 -ivs 
*tpion bx nnitnn nmypn nNion ~\>xb mPopo o»np 


mivp hnig bv >vN*m >v> 2 iNn nnjb nPopon o»np 
*nipj» :iiN*ipin nnN rmpat> nmnw ,v^h nnnpi 
.F niKi nioioo w n*npj ."nmon bv *rpion 
pnn :tava N*ipj nN*ion 0*100 *rpion mipj bv pn*ion 
.nN*ion oi>*n n>snoP mw *rpion pnn .f *rpion 

f = l 


:oaoi 

.N 


.2 


f *rpion prm jin nvm nN*ion oi>*n jin ’N 38 *nm Pntn *rno 


hn nvni (R/f) 


0 


f = o”t>. 


© 

. R = O ”0 


*Tpion pnn jin *a 38 unn Pntan -mo 
.(R/f)_*rpion pnn 

© 

N 






f = 0”0 


© 

. R = 0 ”t> 



f *rpio pnn nt 7 V 2 nN*io 
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.8 


m 

n*nyp DKiQ kid vow *11111 .vow nun ikjio 39 *iio»v o>v*inn 
npinP ni^npon vovn >np jik (nonon/mraon) _ 

nonno nKion Pk vovno nynov n’AiiKn 3 d .nKion 

Qy 

iniKv f|im jik o>n>io 7 piKn .n!?v (npia/ono) _ 3 

moD none K>n *p .nnv Pvta nKion now Pdd .oonP' D’wpao 

oinn moD .*Tpim *im> (nPm/mop) _ . iPA*ijk 

yunP imPsn o’o'ioo onnni .*tiko nPm K>n npioa mnosow 
.ol'rti rnPyo 5000-3 Pv mionaoD *td n nnipia 


© 



o»o oipoip n>mo vow mm :39 *n>s 


n> Py vown >mp nanP n\?>v o>a*to (40 moO loa^v oiPoin .9 

niKno nKio oiP>sn o°P oio>n *mKP nnn mva imtnn 

0 

>Py3 o>PAym mvnwon nni (nniyp/r>nw>) - 

<piK .o’nnnnoi ooPin o>PAyon .nnr (o*io/oim) - 

m>Kon n*ripm vow n*rv ik mnno n*rv niiao jiikio Pv no 
nnwav nmypn ninnon PdP nonivo *rpio rmpi K>n oiPmw 
p*tajii *rPn K»n .nomv K>n n n-npin jroonon oinn moa .vgvn 
.n*tv3 niKion *iaoo (nai’v/pp’w)- Pp:> 



(n’AHKn *nvn mimo) vow n*rv :40 m>* 
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FWl 

,Povn npanp ik o>o oio>nP nwowon .nionoo wow niDiyoa .10 
Ptu *iaiy ona nvmm oonP na ,ni>P>PA nmyp niKioa o>vonv/o 
hkdo K»n (41 m>y) P>Pin P*> nyiy*i Pd no asoa .oio>nn^ 

CD 

*niyn nunm P\y ppn iniK .(nnw>o/n*iiyp/n*nop) _ 

nnno iPid -m>yn .nKnon (ono/*Tpio) _y z Kin nam 

nrsP niP>apon vovn >npo o>oonnon onpio Pw na*iyo 

„ , s> 

.niKnon Pv (n>aiKn/aia>on)__ 


>mp onP nmypn nKion miana Kin ^k vonvo p*ui piK <^k Kan .11 
Ppo nnuo p>P*rpi ,(42 *n>y) inuo Pk nmyp nK*io nano Kin .*hk 


©. 


pwa ,nK*ioP muono niyi nwn >np ,p ‘taip 


n^oi nKion *rpio .nPv ’oaiKn mu (no mmano/P mP>apo) 


Kannv npi-nn nmKnn .pom Pv p*wn ('yina/'pno) 




.n>Kia*m npnan jik yuaP ip m\yaKQ p*ua Papo 



nK*io niyaoKa nooa ptn dik *i>ko pmn piK <ik Kan :42 m>s 
nKDOD Din *p*r piano Kin .nnno nmyp 


nmop nN*io .12 

*jiiKn ipPnw *td miK Pap .vnpn tiiko *mi> *p*m van *i»i np 
‘pyo ,7 A”ik >1000 nmypn nKion nK <iPnn .vnpn Py patio n>n> 
nKion *rnn nK Paipon i»m Py m>y .nmop mnoa 5. x.2 

>oaiKn i>yn nK i>Py poi (nmypn/nmopn/n>mw>on)_ ® 

*p nKion nK piD ,n*nm nK pp*rn .nPv (>Ymm/m>on)_ .© 

.’WKin >oaiKn man Py n>nn niP>apon o»npn Pv n>yyoKn ppn\y 
.(43 m>y) moo nnnnni nKioa niyuan o»npn nK <pn Py i»y 




:4l m>s 
P>Pa P\y nyim 
nmyp nKno nnnon 
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m 

niiopn nKiono nntinn o»oipnv nKii *pn iimno .13 

.Paipon i*on pPn nK iv» .(nntano/mtamo) _ ^ 

,i*on Pv Paipon pPna nKiono nntinn o»npn *yvon nK i»y 
*rpio K>n it rmpi .nnK n*npaa o’taino o»npn >a o>kii 

_"o”iipn it nKioa .(44 aim) F miopn nKion 

.ppv o»avonn p*i kPk .nmai p>K nKiono (nntinn/myAian) 

.f ipio pnii Avion o»p po da .nono tpio^t *rpio Kipi pp 

_paP (F apion/taion)_ pa pmon ,ioiPa 

nnv ipion pni*i ,miyp nKioa 10 a .nKion (taio/npaip^ 
.nKion Pv R 01 * 1*1 (yaiP/nmnoP)_ 



/— 


:oaoi 

> 


Pv >oaiKn i>yp 

P>apoa niym ,*iiKn oip nnop nKioa 



ninKO o’VAai 

pPv o>avonn .nntiao matin ,nKion 




.nPv nonon ipion nupia ,nKion 

> 


nimiD jiinid »a by mnoi n»»3i .14 

nnvra nKioai niiyp nnna nKioa n>Kun posy nioia pmnn 
nniov p*io <pa panonp Pain ,nPKa niKio *rnivia pK ok .n*nop 
nano - oyai nypn mao na Panon oyava ,npnao n>aaa ik 
.pAii>oP *t>Pk nniK aipi (<pn nn ik) nKion nK pnm .iiopn 
da piann .nKioa ana piKa *jP n>K*on niota o»u»vP aP o*v 

.nKioa D’inK o>oyy niapnvna 



:46 *ii>s :45 ivy 

*nopn myo pio <pa niapnvn iiypn n*ryo p*io <pa niapnvn 
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tPom in von hk pno) numnnn niKsin hk -pja)7o ntnoa oao 

:(*ionn nK 


14 


nnw>& n*n&i 

miop n*n&n 

miyp ninai 



© 

g> © HVP 

KP/p© 

?mo7 n*naa oKn 

.1 

19 

/-pan -T>on/*io> *r>on 
nKnono pnnna >aPn 

/-pan -r>on/-ao> -T>on@> 
nKnono pnnoa >aPn 

mo-rn pan 

.2 

D 

-T>on/P-nao *t>on 
5 naao mon/ppao 
o’oyaP /o^yn p-mp 
ppao o>oyaPa P*mo 
oyyn pnaoP oKnna 
nKiono 

(Q, -pon/P-nao -T>on 
P*naP naao /ppao 
P*uao o>oyaP /onyn 
OKnna ppao o’oyaPa 
nKiono oyyn pn-aoP 

n>on> naom P*TaA 
mayn p-taap 

.3 


•louva naiyo numnnn jVKUin >a kPo b o> nPnon dk n'? aw 


piK .po *VKn oip nmnn -pnoi >Pn nuwn niKion nioo*Tn aio 
onpo^ -non pan ,pn!? ikuv timvon niKiono niKn >np mtnn 

.oown 

“>ko oy nKVon oyP .nmwn nKio >111 n>o>Pon minyn dk k^o 
7 - 1.12 o>a>yon 'jy *mn ,-on -p>K ok .-pmn >a Py .nuoon 

.nunan niapoon ok mom 


.15 

.14 




p nnnn ^wn 'xv nnK n*npao niKamn mKn >anp :47 m>s 
nm-rn 'jv nnK n*npao iko po ip>ko nKion 


nos 47 ivyo ,*vk onp <iio i>k niKsv osyno n*npa *>oo o>k*i .16 

.A nnK n*npao niK^vn o»a-ip >no 

p nnnn ,a n*npao niKamn niKn onp ,47 mno o>kdo >20 

(D 

_ v n-npa .A' nnK n*npao ikio P>kd nmopn nK*ion 

.(A/A )_osyn n*npa Po nao-rn K»n (A/A') 

Pa arm .osyn nmpao nnK PaP mo*t mp3 msaa no nim 

© 

.n/Oo (osyn/nao-m) __ nK *na’ nratn Po nrnpan 

nKiono nimnaon o»3*ipn -yoon p-> n ia’K*i nnw>n mnoa 
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m 

nnrinn o»3*ipno imoaK no»p >a nK*o nmyp nKion .nmai 

.jiioaoj pyy 

'pv pano *inK mpyi ,na*ru jiki morn ao noipo dk Kinoa na .17 
.osyno niK^vn o>oapn <)io \>h pno nnnK o»)ip 

pm) _ ^ myi ouyno niKsvn iiKn >3*ip 

mnrnioi nK*ioa myAia naKn o»3*ipno nspo .(o>3ii>an aaa/nnK 

.nio*Tn nnipia nmai poon ik p .moo 
dk ksoai o^yn ao nnK rmpao niKsvn ,jmy»o o’oip >jw 00-103 

.moon p imrnn )iva 
.oijyn n*np3 ao mom jmp3 hid poon 'pv ik pao oAaon mpo 

miyp DNioa imun iu»*t 010*10 .18 

iiptip )>aa C )>n pmon .C mp>y 010 nayn miyp nK*io piaa 

(£> 0 

__ .R (oi»*nn/*Tpion pnn)_ kid nmon 

(%) 

.(C/F/L/Q) __ropion jmpi jik oo>o R (yi-o/notnoa) 

:osyn jvnp30 niKyvn mAy»o o»3*ip >no 'pv pano jik 00103 
;(QL pp) >oaiKn msa na>apo K>noa pAn p nKnn ,pp .1 
pp) nNion 'pv oip>yn ta-10 pvt maiyi pAn p nKan ,pP -2 

.(QC 



>oaiK ms 


tano 

oip»yn 

osy 


nhnnn *np*np 


nny»o o» 3 *ip >no *j^no :48 *n>y 

, v ?o»»3*ipn »jio Jinnn *ts>d • 1 ^ 

nmn)_*piKa nyj C oip>yn tano pn jnaiyn ppn 

ov*nn ,*maa >a onoia ok nnooiKuno .nnion (oi>ri/>o 3 iKn 
ov*nn piiKP nyin ppn pa .yAia Kin lao mipia *maa p»ko 
^ .oip>yn rano Pk mmapy ay Jtwn 

_pn rmrno >oaiKn msa a>ipon nyio ppno 13 »kt 

.F *rpion pn mnn ql ppn pa ,(oip»yn mipi/npion) 
mo*tn fmp 3 .Q mipin 'pv niotn K>n nnnnn o»3*ipn oAao oipo 

.Q' niKa pion 
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m 

riNt 00*10 .Jimson o>> 37 pn >no jntnn jin JiiPp 3 0070 P Pom njiy 
.Q'-i nP 3 >po jno 7 n irnpi jin po .48 7 i >3 Py Papo Ji 7 ty 3 
Q rvnpjo iN 3 >o o» 37 pn 7 no P 3 da nmiy ,Q' rmpjn *jtt f 3 P o>o 
o>y 7 i> ono ,jha 3 >>o o>> 37 p >jio 3 p*i uoonon «n 3 N .dniddo ntni 

.nntin p 73>3 30 m 



11107 ;! jin P3pP >73 .osyn Po jinN mo7 irnpi uP3>p ,nny 7y 
f)po nP3pP mioP ro9 piN o>>ono3 ,*[> 39 Po JiiN7inn jin y 33 ,nPi3 
.)133n [17J19P *[317119 JINIIOnP 2 A” 1 N .O mp3 
jiyo 0070 .P JiiN3 48 7i>33o oyyn Po niinnnn n7ipin jin po 
:(P mip33) oyyn Ji>Jiroi3 [nP>nno jha3»o o>>37p >no Po aio ijiin 

7y ’OQiNn 7>3P P>3poa oyyn jpjinjio nN 3 i>n ppn jin 7>>3 .n 

G> 

.(F/C)_n7ipin *y77 rotnn it pp ,nN703 nyAiQ N>no 

.mtnion ppn jin 7>>u 

it pp .oyyn jpjinno JiN3i>n ,n»3on jiA3>>on ppn jin 7>>3 .3 

jiyAi9i c (oip>yn t37o/7pion) _ *[77 H73iy 

mipin *[77 ,p on ?nN7ono it pp 7itnji ONn .nN703. 

o»37pn >no 0 A 90 .ii7tnion ppn jin 7>>3 .(F/C) _ 

n7ip3 po .oyyn ji>jioji Po Jiio7n Ji7ip3 N>n nN7ono jmtinn 

.P’ J11N3 it 

i>py ipn Nin nt ip .P*-i Q’ Jinipin >no jin 73non ipn jin 0070 
0>>37pn JlO>A9 >7> Py 11732 13 JlP3>pO J1107n .Jl107n JH71p3 P3 J11N303 
.ji»ooo jiio7 jiN7p3 it3 jno7 .nN7ono jii7tmon 
mip 3 oyy 3 n7ip3 P3P n>nn , 7 o> p i3»N oyyn ponp oa *3P o>o 
.noPon Jii07n jin 73i> mo7n Jivnp3 P3 «piN .111073 no’NJio 
JIN p1731 2 A” IN .V mp3n <[pO JIN miOnO Op3 ,1100700 70NP 

.*[01070 


© 


,(n3i9n/mo>) 


.(JlP 7 A 10 /Jl 30 p 10 ) 


QD 

. J1107 [N3 JlP3>p 

_(nono/Ji>ooo) 




7>oji J173V miyp nN 7 oo ,P>yPo 7 iN»Jin [o p>onP 71 on *aP o>o 
oyyn pmoa >iPji Jiio 7 n Po n»aiN .mi 9 n 7 >ojh ji 3 opio jno 7 

.nt p 79 *[oon 3 nN 73 o >03 ,nN 7 onn 


nroop nN703 jnsmn nia*r w\5*io .21 

,miyp nN703 Jiio 7 n Po noipo jin P 3 pP >73 n 3 noonono no>on 
DN7030 ,Nin 0>7p0n >30 [>3 P 73 nn .nniop nN 70 P OA 0310 
13 nN7on Po 73 1 J 11 N 3 oip>yn t 370 i 7 pion Ji 7 ip 3 0 >N 303 miypn 
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m 

*rpion jnipj o>k:joj nnop nK*ion .(novon > 39 P) osyn ksoj 


.(no von nnK) nKion Pw mnn *nyn p tnp>yn tDioi 



QL ppn .Q n*ripio mKypn nnnvon *»Kn o*ip *pno jik *ikjia .22 
n*npjn) nKion p mnn K>n pp ,>o9iKn i>yp P>npon Q-o jiksi’ 

.F (nonon/»\yoon)_^rpion niipio nKn iP>kd (l 

N>n pp .(c) nKion Pv tnp>yn tuo pm q-o jiksp qc pp 

K>n pPi pp i’tno nwo novP *piKon miopn nKion jiyAio 

Oil) 

.(>o9iKn *iop P>npon/n>mnpy Py)__rjnnn 

19 nKion )o mmn ,49 nm jiikiav ,nm»on o>oipn ’no 

nNi*i )>yn .(Q’/c) -^n*np 39 o>va 93 ppw o>nvonnv 

.mom nP ti>N*u ov pPi ,n>PK nwnn o>oipn mpo jik it mipjn 

Ipv JiPnpP nnoP ma nmK o»>ojiv inKP . 709 PV no>von jik kPo .23 
•limn )iui9P *pnii9 jik mivnp >*td 3 a”ik .v mpn 
it nupjo 00*10 .p mKn 49 11 m ouyn Pv njinnnn niipin jik po 
ik*i> p nKion p pitn nnnv *p ,iiias»o o»jip Pv aio win 
jik inn .(P’-n pon nmK) mom Pv mnnjin rnnpjo inn iP>kd 
Pd juksoj i>Py ipn Kin nPn>pv ipn ,Q--i p- moiy>pn miipjn >jiv 
mot >mt .o>oipn -yvon n> Py imo jipmpv mom .mom jimpi 

.none 

n*ripi oyyn n*npj PdP n>nn ,iv» >p u>k ouyn ivkd oa nP o»v 

-jik un> Jiio*rn nnipi Pd <)oik .mom no>KJio 

.(oPvn oyyn/noPvn Jiiom) 
jik pvtni 3 A”ik ’v mpnn <pv jik nmono vpn .jiooiov *inKP 

. 7010*10 


ikd iP>kd jukia ,n*itnnn >inK ,o’>npn >d ,49 n>yn jiikiP iwok 

»*t> Py niyo mom ,nK*ion (09Pv/>iinKov)__momo 

(no mitnion/n myAi9n) „ __ o>oipn Pv o>nvonn 


.(nono/mvoo) 


< 3 > 


:K>n mom nt nipon .nK*io 
46 


.24 












rwt 

(5> 

,(noian/niw>) _ :K>nw p maoiin n>mnon 

mom bw nbK muon .(mopio/nbiAio) _ ^ 
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oioion hk *i»y ?tu»yb nuon mo*t miyp nKioi *uni>n aso nma (jb . 

.m asob o»KJion 
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.nnoim jin oivn ?Jinm dk*wdi ntmnn mo © 


motn pnm miypn riKiono osyn pnn ivwpon nnoon mo ^q) 

?rooo 


?nnuD miyp nmo by n’bma miyp dk*io b\y jm>n mo (Sj) 


jiNipb 2 ,1 o>p*ian by mtn >a*rb no£>nb miob roo ?nom yn> *iomn 1 TM 

lj3 


»nn^m 
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nvsitm pin ,niNfi nv3\y - 3 pia 


no’Pn NviJ *r^no d>tnn 



:*hon nnx nr p*ia di>03 
,*iik Ji*vav mo nyiP .1 

,n*i»ivn pm mo nyiP 2 

,n*i>nv joo mo JiyrP .3 

,*w> no\yoo *iik nvov nnK hviot nm« vonP A 
,n*iioA n>ooa mrnn mo vnnP .5 

,o»>ooik o>d>o o>Pma *tii>D i>anP .6 


uwm 030N nPn nnoo ok pnn *»nn ,p*ian ovo oy 













^30 pim 7)T1V7) Jivaifl N.3 


*iin noPx iiid .pb n>>3 'yy tm>y >sn mm <ipv opatna nP nin 
.65 nvs >a^7 ,n»3n ay nxvn x>m/ *p t7Ayon rano Px nmapoi ms 


nov>KP miixn \o noiai x>m> nywa in>a navo mxn noPx oxn 
nr mpoav ,aa o>\y ,(xVp) ___?opaonan 'yv >m\y>on 


osP (-pixoa/a>3poa) 


<9 


nPa nauia mxn noPx 


*pm na>voo x>n novon oaa maixo mxn noPx myxa .nowon 

.pip >i3>v (Pa/oy)_^r opaman 




.novoa 73ixoa nanoa au>yn >sna nyAia mx noPx :65 m>s 




:66 mm nxmoa ,i*pno a>at> nPn nx aaio 



Pu>3>n >sn 'yv >nw>on novna n»ma nyAia mx noPx :66 m>s 


ntoaav nnx ,na\y »*npon pi»aa mxn noPx na’voo nya oa oxn 

.(xb/p)__ ?npa 


'yv >nw>o nowoa n>ma miixno noaaa nix noPx nvxa :mpt 70 

mixa na»\yoo/in>a navo) _ x>n <ppY7 noin 

.(pva 
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>i*ip hk own .66 m>sP iniK mwm (67 mm) -piaPo mm3 pi3nn 

:nKi*i nnKo tnaoim mKn 

_ fi) 

- CD 


nmmo iik pip 



imoj *hk pp 


mKn m>3W3 o>mio :67 mm 


iik pp iokp m\ymno\y myam >no Py nimyo notno o»3*ipn >n\y 

.maiatP miiKO imiy 
pmpon nmmo ppn n»oo *101)73 ,nm3o no»p .k 
.utoPo nmnnn >pin >aP nmnn no”p .3 
ny>Aan mip33 >mo>on noooP *pKn )>3P .nyman ppn paw ,mmn 
ppn )>3o ,mmn .(67 m>U3 a mm) nynan mm rows iiKnpi 
71113 *pKn Po inoon )»3P (opatnan -7131 Pk imiyo ppn) movon 
.(67 mm3 (3 mm) nmaon mm :oo3 JiKipi poinn 

G> 

(’ivo/nmoo) _ Po nyam Kia>K K>n "mnn m>3w" .3 

.inK noinP *rnH noino nmm po nyva .mnn >3*ip Po pimn 
n>m jik /?-3i nyuan mm hk a- 3 poi ll vik >io>3P iwi 
m>3\yn mm okh .mm to mm m>mn P*rp jik *mo .n*i>3vn 

.(KP/p)_?ny>Aan mmp nno 

?nioo nbnA ik nv’Aan mmo mop mmon mm okh 

(P niio/o mop/o nPm) _^Vnmvn mm :n3iwn 

.nyuan mm 

miiKO (*pKn tiikP kP) mm3 mom iik pp iokp :mpoo 

_ itoyo K»n *)ipY7 noin *jmP 

.(*pKno npnnnoi/*pKP mnpnoi) 


.opaonan 71m niKn pp *jPnoP 3P o’oi .4 
ip3 yoP na’ooo opaonan Pw >mv»on nooon nnavno ppn. 

>P*yo noonp nyuo K>n .Pu>yn mn 71113 (oipy/no>)_T 

_ 7 *iikP nyi ppn .miiKni opaonan )>3 *r>*iaon 


68 













N.3 


K>n law ppn nowoP pwoa nyAi9 K>n ppi PAyon (oi>aa/<p>n) 
•VV3 >u>w (Pa/oy)_ ^Panwp nK^i> K>n *pp >k .nyAi 9 

nwna nyna aw pp awKa .©on nnita ny*i9 k>d no asna 

(•^7 

K>n (i80°/o°) - ny>A9 n>nta aoPa ,nownP *pwoa 

.(68 aw) o° ”na>aw” nnna na>wno 



opaoaan *jnna awn pp *pno :68 aw 

b30 pin .5 

o>iwn i>a >nw ,i>ia ii Pio nPinn ouiaocwni wp’oonon 
1>3 awp w>w KijQ Kin .aiKn na>aw wain hk apn 1626-1580 
amna na>awn n>m Pw ©won )>aP a>iina nyuon n>m Pw *ou>©n 
n>m Pw owon pP>no nK^ina nPapnon ,nionw kso Kin pipw 
.yiap PauP nnw ,(sin ( 3 ) na>awn n>nt Pw ©woa (sin a) nyuan 
aiKn nia>no pat» ,a>iwa aiKn nia>no )>aw onP pi>aa nnw nt on> 

.awn aawi law ,aoina 
ma>no jik :nPKn o>io>on naoa anai - Pi© pin - na>awn pin 
nwa poi <)ipwn aoma aiKn nin>no oki c niKa poi a»iwa aiKn 
.(a>iwa aiKn nia>no awKO mop a>on n nmno) **v 



n>m ©mop a>iiKa nynan n>m ©mo )>aw ©n>n :69 aw 
aiKn nvia>n» )>aw own Kin puna na>awn 

nan n>nra nawio K>n awKa a n»mP on>>ni :n»m Pw ©m© * 

d anP a n>inP Piodw au>in yy ©n>n .n>m aw> wPiwna 

.sin a = \ :n»mn ©m© Kin 

d 

aiKn mow9nn nia>no psP ,ppa *paa ,nwowo c niKn :nayn ** 
awo naiap anwa awn ma>no oPw .(oipKiia) p>an PPna 

.niiw pw n»p pp ,p»aa inia>noP 
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sin /? - v 
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.0*202 jiiowoo a 03*020 jnon* onho 2 op 2072 n m 2 jin 2210 
o> 2 io>nn hh 7173* .nniN 01071 (3 07 > 2 on unit jin 07 po *22 inn 

♦.0*200 jin o*oni Bwtn 


sin a 
sin /? 

sin (3 

sin a 

n>m 

m>iwn 

P 

n>w 

nynan 

a 

mno 
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0> 

(9 

<& 

15° 

i 

Q) 

(3^ 
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30° 
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& 

45° 
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(& 
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4 
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5 ^5 
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5 

~~w> 



jin Ji'Nin ,nt* nv o>2np o >7200 0*202 >*nooo 2102 n* 2 >p on 

,*jo pin - 07 > 2 on pm J113123 
mnoo UNO now m>2\yn jnnni 03*020 mono Jino* ?2 * ow 

.Jl>*NOOO 07103*2 0 > 217 p 0>7200 J 1 * 2 >p . 07 * 70 * 


: (sin ) noon oo>o jin N120* >72 112W02 7 t 3 *’n * 

jinrni *0 01*3*00 7200 jin 12m* 0120 ^m/non jin *3*20 
1J11N OW 7 , 120*170 J1»1irn 013>0 3*>210 322 .sin * 3 * ^n* .no>Nnon 

. 0*202 
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nvawuMo a.3 


:or>»n o»p loin!? nntxo v>ao -nx -tvxaw u’xn .1 

sin P _ v ^ sin a _ c sin (3 _ c sin a _ v 

sin a c sin (3 v ' sin a - v * n slrT/? " c '** 

.loina nvavn n»m /?-i nyuan n>m a :*tvxa 

ytntwn rtx ^Ayoa p© 

nxn nnwo v-i (*imxa/nowa) _ P ntxn nnwo c 

, r€) 

.hmxa/nowa)__ 

.<ppvn ‘town !>v nvavn «jo ova xnpa £ on>n 

:^npn ,n mxa m ©n> poa 

n = - 

v 

-town iwa mxn nwnoa pat *jx >Pn n .yiap naoo xw c 

.(v) tony 

:o>aav o'aipw onow 'jv na>avn noo !?v nbao *paa^ .2 
o’fitpv o»aow *?v n*t>av mao :i nba© 


na>avn nao 

*rc»nn 

1.31 

mp 

1.33 

o>d 

1.47 

I'oaaao 

1.54 

r^p 

1.50 

ny>A*i n>aiar 

1.57 

Itxap n»aiar 

1.80 

oaPa n>am 

1.50 

OpDD^D 

2.42 

oPn> 


nn»no nbm noa >a nxao ,m»avn jiao »a ,aoP aa>by pmn po^ 
oyaa navy antxa aixn imwo .aowa mxn jmwoo pna aaxn 
nnwo rPm nKp^>a nxan oa m’avn nao py ,p>-o aixn nn>noi 

_atxn imwoo (aowa/noixa)_atxn 

.(aowa/amxa) 
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.3 


EH 

naioya nmnw no jin mwn .12 A”iN >1001 nPaoa Panon 

twn .1 nPaoa owan on t?paoaa Pv na»a\yn mo any mPNOvn 

(D 

am?a a ion *pi>n .(NP/p) _ ?nnt nNHin a>on nPa’p 

(v) 

__ Kin opaoaan Pv> na>aon moa nPa’po (yinoon) 

mo hn anoP o?aaan nnN N>n 12 A”in >it?>ia may na no>on 

.o>aipo onoin Pv? na>aon 


ma>no .n»iwa o”p 300,000 N>n (oipNiia) p>aa awn ma?no .n 


.nmoa o"p i24,ooo-a N?n oiPma awn 

Q 

_aoiPmn Pv na>aon mo >no 


?nPaoa y’aion aaooP non nPa>pv na>av?n mo oNn 

C£> 

.(NVp)_- 


:o>oa awn ma>no rw aoni 


c 

n = - 
v 


j 23 _ 300,000 


v =^jL 

n>>io 


< 3 > 


<S> 


N>n nPoa nont Po na>aon mo 


<£> 


N>n oi>Pa maiat Po na>aon mo 


?noa >a ?awn ma>no am? nPm mam Po Ait? nt?Na 





mm .napp o?a9ini o?aapnon o?o *pa a»iwno maiy aw pp .a 
?na?aon mm >no .60° N>n o>oa awn pp Po nyuan 


sin 60° 
sin (3 

a = - 


1.33 

&> 


_naaoin awn pp ,napp o>aam o>on aoNa 

raaon ,*pNP (on?a ninon NP/no am> pnann/P am> aapnn) 



’no .60° N>n nvnan mm .nP?Aa maiatP a’iwo noiai aw pp .5 

?na>aon mm 

mam any na?aon mo .a = 60° N>n ny?A 9 n mm ,pmn >a Py 

:Papi Pit? pina nauna .n = 1.5 N?n ,nP?Aa 
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1.5 


.5 


sin 60° 
sin /? 


sin p = tt 


<s> 




p = - v K 30 J pool 

‘lpv rfrip'y miot? mo rnnx o»on\y nnxb no>von nx x!?o 

.•pjn pnnan oy *pnna nx niiwP »*td 5 a»ix .v mp 3 
no\yo3 nyAia ppn :innxn P>A*ira nxinon ouon nx ixd *i» 3 
t>xn\yo nyno x>nw3 nxn pp jix -i>>3 ./? n>«n irowii a n>iio 

.*pXt? 



novoP *pxn 

I © 


3 > 11 X 

nom 


.flwrt *i>nxo no’iDi *nx pp n*V3\y :70 *n>s 
.mpnn nPapb miat? nja m»3v nnxP 



o»iw onoim l?3o pin .6 

:mm 'kv pin ana> mxb *rnx <ppw noino nmy nix pp *ivx:> 

sin ai n 2 
sin /?2 - ni 

ni .conn ova mxn yj amv o>aipwn onoinn nx nioP ounu 

© 

.2-1 1 oonnn Pv (movn/mtnnn)_nuo on n 2 -i 

pin nx .mow ix nyna nvm ni>m mPia> a 2 -i ai m>mn :myn 
ni sin ai = n 2 sin a 2 :*p OA 31Ji3!7 !oi3 Pio 

ixao .n>mn »oo>oi mown >o*Tpo po *pan t?n> o»pw *ioix m pin 
pp yon mw n>mn ppn *p mown mpow Pmw onoP 

.onoinn pa nmann ipo iwn 
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onoin ow no\yo 9 n*i> 9 iy : 7 l *ii>s 


o*Tpo by 9 7111 m ,2 inn 7 ipv 71111 b l 7 ipv 711110 *niy *iik ivk 9 .7 

,*mi> 719 * Kip> ono> 9 » inv imn mnv/n 
K»nw 79 -i 9 \y>n ppn ,2 *iiii> 719 * 71111 b l 711110 imiy pp *ivk 9 

. 73 k (no pn*iim/b 9 *ipnn)_ 


0 


Km (vibp) mna 7i9*n 2 71111b 1 711110 imiy hk pp *ivk9 

.73K (no pn*inn/b anpnn)_ ^ 

,1100 7192 pnK *ioinb *rnK *ioino *i9iy *iwn ok :nnnK 0 P 09 

Ci) 

.nyoan n>mo (nbm/niop) _ w - 


n*i>9vn n>m nmn 


n*i> 9 \yn non nmn ,000 vibp 71111 b 719 * 711110 *i 9 iy *iiKn oki 


.nyoan n>mo (nbm/njop) 


GO 


2.9.3 7 »yca 1 nbnoi pmnn 
*i>iiko *iik bv inoob Km (’K72 *ii>u) pvKpn nnpob noun 

.(o’o/'pnp)_b po39*ioo ,op9tn9b 

d) 

.( 7 -nip/nnp)_b nbun up 19 to 

ik *i»iiKb npiDto *iik hkp> Km (’972 up) own mpob noun 

,nb9D9 o>ow*in onoinno (pbnb/b9b)_?oibn>o 

ik 7iKn p npnnno K>n OKn ,voj9*iob o>oo nKUi> iik ppv ny*o 

p nprnno) __ ?vbK nanpno 

,(73Kn bK n9*ipno/73Kn 



rmtun npn mitun npn 

und in npmnn UNb nrnpnn UK n*i’ 9 W :72 91 >s 
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<s> 


0 noabw o’oawon rw obwn 

_ aaiy awwa nwnano aw mow .1 
.(am* limb anK 711110/7110 wwa) 


70110 nKa K»nwa ,i 3 Hb naapno mawi pp 
.*iim (wibp/^ioa)_^iinb (wibp/^oy) 


.2 


mo bya 71100 mo K»nwa , 73 Kno opnaoo oaawi pp .3 


mow mo bya 


7iinb (mop/nbm) 
.aoi* (mop/nbm). 


( 5 > 

"<S> 


1*a on*n Kin mwba aom bw mow mo .4 
noma awn mnrnob *i>iik (a awn mn*no/n ma>aa) 


.8 


awKO am* nbm m>aw mo )ibnb .)ibn 7m aw pp 7bno ixm 

.(’iai o»o ,n»iw) iibnn naoob 
.(’K73 mo) a nyna mma )ibnn bw w jama muia awn pp 

K>n ,aoiba .a-o am* (nbm/mop)_ _p o»ma onawi ppn 

ay yob na»woo ppn .73K (no opmoo/bK onnpoo)_ ® 

■a piaaw ooiata ( 3 • nyoan mm .nyoan oaipia 73K n*oi .a pin 

’a pino a*iwb kso ppn pb .(mabnoo m*m) /? mmb now 

(£> 

a' mma 


.9 


.(bio pin *ab) a (o miwn/b nnwn) 
aw ppw )Kao .(l) ppb (oaiwo/nbopo) 


<D 


(3) pp pb 


•a n*»ooa 7K ,)ii»a wwa )ibnb aayo yob na*woo obna oymon 

<S> 

(pp/bm)_pnao nyi 2 awn pp am* pa iibnnw baa 

.mop K*n 7K a n*»oon .am* 
.na JiyAian awn pp onna a mop n»oo no»p pa iibna :mpoo 


a 



nay )ibn 



K 



libnb aayo yob na*woo iibn 7aa naaiyn aw pp :73 mo 
a n**ooa 7K ,)ibna nyoan bw 711*3 inwa 
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0 

.(B/A) _ 031p33 K10 0»33p0 31pOO ,1>V3 0033 ,(03 O>K0O0 

QD 
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mim Ira*aa rvnnn >.3 


'iv no n3m nnnw mo 3yn *711110 nniy niKn nvK 3 nmp no pmi .1 

bv noon in nt ano3 nm>3 mnnvn mmnn .niKn nnvn 130 noinn 

© 

jippto ik (n>3i3T3/n>iiK3) __ o>oo niK 

.(oPnP/n>iiK3)_ 

'yv it ntmo nm> n 3 m nnnw mo ton noino nvin ,niK pp 33 

„ C§> 

ranpno) _ mn\yi K»n inw noinn 

.(*TJKn 70 npnnno/*TJKt 7 
?*j:>Kno pnnnn3 n3in> K>n n>m it>k ny 
nyon mnn Anino ns >3 nnnn ntmvn 3y niyi ooa3w noon mtyn 

.oon ok in 


333 noonon 130 3n>y >sn nnisn opaonan m3 hk p3 n>o 3y nsn .2 

. 12-111 A”ik o»ioo3 

Vnpnw nnsn niKn jioPk 3k 11130 n>n> 3nyn mo 73 uhk nun 
.(n»m 3y nKn> niKno *733 ak*t) ,(’k 75 mn) nnnno 
mono n»>oo k33 ksh niKn ppo *73 opaonan m3 hk 7113 

{ £. .oivmnn 

(tnno/nsp)_3 k omnn * 73*7 nyi niKn inp ntn nson 

1>k 7331 niKn pp nyAia 13 ppn nooo3 piKO tnnnn .3u>yn >sn 

( 5 ) .nn>3o 

nooo3 (*7iiK03/3>3p03) _ niKn pp dksi’ 000 

dD 

_ nt nnyon ,n>iiK3 opaonan i>3 nnaon mw>on 

.niK 3o nnno (o>/i>k) 



*rnaon nooo3 piKon n>iiK3 opaonao niK pp nnyo :’k 75 m»s 

: ’375 mnn nKinon ,iT3no 3>no nPn hk 3310 .3 

ppn ntoni 1K3 oa .3uyn nPn tnno 3 k miino m»n3 nn>ooo ppn 
.nyoan rmpin ,*jjKn Kino ,omn *7niK3 nP3 
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nnm ny>Aa nmn *i>iiKb opaoaao hk pp oayo :’a75 *»>* 


G) 


nm 

an nanon ipn kid ,i>by >nwba rmpaa ,buy noon* linn 
.(ip min bv lavoni) bn>yn tano oy ntipin 


- ?opao*ian nibb nojai K»nwa nnavo aiKn pp dkd 

nyAia K>nw oao ,n*i>av Kbb nibb main ppn )Ka oa .(Kb/p) 

(D 

.bnyn nowon bw (p>won/oin*m)_pvaa pma 

opaonan 71110 nya nnaiyi opaonan mb bw nwm pbnb ny»AO ppn 

/ © 

(nKyoi m>K/HKyoi)_*iaa ppn n nK>a>a .*i>iiKb 

K>n *i\y>n nowono nKai> K>n nwKa pb ,*iwm novob 7iKn pnaa 
bya opacnao nKm> ppn .(nnawi m>K/n*iawi) 
pb ,*i>iiKn bw *wko (mop/nbVTA) _ 


(S9 


<D 


•7iKn p (npnnno/nanpno) 


_ n*i>aw mo 

C£) 

_ JiKyvn ppn 




opaonan 71m n*nm *iik noibKa )>nao nnK OKn A 
nibn )o rnoam mipiaw ,73 noiam aiKn noibK nK )iia .(Kb/p) 
bK nKmm ,*hk noibK oa :niyain >nw pbn *i»in by niKib bain 

.nibn 7inb nmnn iik noibK oai nibb ^ino 
7bno )ii>a nK vby pnym *i»m by opaoaan nib bw inns nK pnyn 
.(76 *n>a) )>o>o nt *noya imobwa bapnw man nK pann .o»npn 
bw ny»Aan nupia nowob 7iKn nK (row yaaa >iy*i) man by )»y 
n>mi nmaw non ,ny>Aa non :*no»n by o>boa )»y .nK*i>n ppn 

.*i>iiKb nibn )o n ksi> ppnva n*nnn 
nvnb n*nnnn n>in by n-nnnn pin >ab 
.ny>Aan non (o nnw/b nnw) 

n>m .nibyo_ bv ny’A9 non *iw»n nowoa uba>p 000a 

pm >a oaob nwaK pb .nibyo __ K>n iiba’pw n*nnnn 

_^nntnnn 


© 


.obw 000a (o»pno n>K/o»pno)_ 

nans iniKb nibn )o nKmm )*ipn ,n*i>awn pm >ab 


nmnn t;Kn .(7iKno pn*wnb/7iKb anpnnb) 


© 
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poon by noayn itoi>o moan >a ,(naian/nao>) _ 

nbaAn A>onb >aa .oayn bo (naian/nao>)_^moa n>nn 


__H^o>nb n>aipon na»n naia>ni moan bo 

pa/apion pah noayn pa) _ 

bo (*tpion pma o>oya >noo pina/apion o>oya >nob *tpion 
nnon nnb >aa ,ao>n mmo m>nb maipon na»n p-ioa .noayn 

poon by na>na 
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moay nr pw mpoo naaaio nawnn naayo .141 aim aio piann .2 

/T) 

.(*rooi/a>op»aiNi/aiK annop __ mraao 

( 3 ^ 

_upon )o xan ,awn jin raao moayn Air 

.(a>op>»aiNn apio by/a>op>>aiNn noay by/maipon by/*yoon by) 
poon by maion (mionn) moan bo nnama awn aa>o <pnoo fa 
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<3 
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nnpnn noty 
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*ry ,3iK nnnon p ni33 o>oy3 3tmo ,mon yo nboin 3iKn 

,o»3*ipn .i’3pnb o>yn nnwo (oyy3) roion3 y*i3 Nino 

(?) 

- nb>nn my>i3 ,no*Tyn *p*r oyyn yo nmiyn 


.3 

.A 


.n>sion roionn oipob niyuo oom (6 7003/5 moon) 
*iik pp .oyyno niK3i>n 3iKn >33p inn 3ipyi 142 3i>33 pnnn 


(n>nnnb/oK3b) 


ny>AO ouyn 0 K 30 nKyvn 


bo inib>y> nK 330 b 3 osk .mo> K>n n>3ion motri 731 poon 

:3>o3on 


31ko nsipoi (roop/ram) 


.31KD 3>mo bo 1133 1133n3 .K 
n03V3 010>03 .3 


.(noyio/ron) 
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_ 31K ni03 3>33>nO >33 
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^ .n©ab© n©©n jwi nniaon 
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*iik noibK bapb >aa/pina©b nb>apo hk noibK bapb na) 
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_ (D 
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.(a©<wn baa nnm mi©aaoob 
b© naaapn n>aiata oian p nbKO©i nno> awn hk onto© ay>a 
naiann .mi© >aiya n’bia n>i©y KbK ,npbn mw n»aiatn ?©ian 
_ ^ ,a*annb awb man jiKi-n 


mun b© ©nbn ©in/ooi© oomaa aiK naai© mn©» >aiya n>am) 
^ .(n»aiam apioa Kyoi 

_?>©apn pnaa in©bnnb oau aiKn b© inn>a OKn 


,p/nin©a mw niKn moa >a ,Kb) 
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.(onayb maio awn© ©yo >a 



aiapi oioy aw .a 
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onb >oin >ioo rmnc .nioaoi o»o*rpn o>oian bo nnun an 

.143 man *ikihkd ,n>o>i 9 ns>no«i 
*iiKb onbn oin ,*iiKn *inno *rpia:i opioo pinm ptn *iiKb onbn oin 
*iKinKa ,nm inv oyoi *Tpiob ^ino o>*ioo>b>o nob kuoi iioa 

.144 man 



(nm iik) prn *iiKn noibKn jiia .k 



(*poi *hk) oioy *iiKn noibKn ina .n 
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.pnnnn npbnn iikhko ,nma nKsoio 7101 *iiKb noioKn ns>nan 

(jj 
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p*i a .vnnno Kbi >oaiKn nan byo oyo ksoa -poi mKb onbn oin 

d> 

_ niKn noibK woo mtnn 73 

.(nonp no> /oann bK noobi no>*rp) 
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noibKn cyan yiib) _ 
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cT 


»osiKn nan bya) 
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>a ,nn>nan maa wj>k Kin .(*iiKn vmo npian oaa/niKn 


mip p*i Kbi ,nanp 3*1 pnnab niKn nma jik nibob *pnu Kin) 

.(nnon lira na>na >nob mpo VN/noaab 
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